The title compound, C 13 H 9 NO 5 , crystallizes in space group P1, with Z H = 3. The molecules are linked by OÐHÁ Á ÁO hydrogen bonds [HÁ Á ÁO = 1.79±1.81 A Ê , OÁ Á ÁO = 2.625 (3)±2.648 (3) A Ê and OÐHÁ Á ÁO = 172±176 ] into two types of R 2 2 (8) dimer, only one of which is centrosymmetric. An extensive series of soft hydrogen bonds, of CÐHÁ Á ÁO and CÐHÁ Á Á%(arene) types, links the dimers into a three-dimensional framework.
Comment
Persulfate oxidation of substituted 2-aryloxybenzoic acids yields asymmetrically substituted bis(salicylates), whose formation has been ascribed to the 2-4 coupling of phenoxyl radicals (Thomson & Wylie, 1966) . We report here the molecular and supramolecular structure of one such precursor compound, namely 2-(4-nitrophenoxy)benzoic acid, (I).
Compound (I) crystallizes in the triclinic space group P1, with Z H = 3 (Fig. 1) . In each of the three independent molecules, the two aryl rings are both rotated away from the plane of the central C/O/C fragment, as shown by the leading torsion angles (Table 1) . Likewise, each of the nitro and carboxy groups is rotated away from the plane of the adjacent aryl ring. Comparison of the corresponding values for the three molecules is suf®cient to rule out the possibility of any additional symmetry.
The CÐO distances within the carboxy groups are consistent with the fully ordered locations of the carboxy H atoms as deduced from difference maps. In each molecule, the central CÐOÐC angle has a value signi®cantly larger than the idealized tetrahedral angle. The remaining bond lengths and angles show no unusual values.
Molecules of types 1 and 3, containing atoms O1 and O3, respectively (Fig. 1a) , are linked into hydrogen-bonded dimers by two independent OÐHÁ Á ÁO hydrogen bonds, both of which are short for their type and nearly linear (Table 2) . By contrast, molecules of type 2, containing atom O2 (Fig. 1b) , are linked by pairs of OÐHÁ Á ÁO hydrogen bonds into centrosymmetric R 2 2 (8) (Bernstein et al., 1995) dimers. With the centrosymmetric dimer centred at ( 2 ), the centroid of the non-centrosymmetric dimer is at approximately (0.265, 0.225, 0.416) , thus precluding the possibility of any additional inversion centres.
The two types of dimer are linked by an extensive series of soft hydrogen bonds (Braga et al., 1995; Desiraju & Steiner, 1999 ) into a continuous three-dimensional framework of considerable complexity. However, the descriptive analysis of the framework formation is eased by the adoption of the substructure approach (Gregson et al., 2000) . The dimeric units formed by the OÐHÁ Á ÁO hydrogen bonds are linked by the three strongest CÐHÁ Á ÁO hydrogen bonds (the ®rst three such entries in Table 2 , all having CÐHÁ Á ÁO angles greater than 160 ) into two distinct types of chain running parallel to the [001] direction. These chains are then linked by two weaker CÐHÁ Á ÁO hydrogen bonds (the fourth and ®fth such entries in Table 2 , with CÐHÁ Á ÁO angles of $140 but with HÁ Á ÁO distances shorter than 2.50 A Ê ). The resulting framework is further reinforced, albeit weakly, by the remaining CÐ HÁ Á ÁO hydrogen bonds (which have HÁ Á ÁO distances slightly longer than 2.50 A Ê ) and by a single CÐHÁ Á Á%(arene) hydrogen bond.
The centrosymmetric dimers formed by the type 2 molecules are linked by a single CÐHÁ Á ÁO hydrogen bond. Atom C46 in the molecule at (x, y, z), which forms part of the centrosymmetric dimer centred at ( 2 ), acts as a hydrogenbond donor to nitro atom O31 in the type 2 molecule at (1 À x, 1 À y, 2 À z), which forms part of the corresponding dimer centred at ( , n) (n = zero or integer) (Fig. 2) . Molecules of types 1 and 3 are also linked into a [001] chain, but this is more complex than that formed by the type 2 molecules and its formation involves two CÐHÁ Á ÁO hydrogen bonds. In the ®rst such interaction, atom C26 in the type 1 molecule at (x, y, z) acts as a hydrogen-bond donor to nitro atom O51 in the type 3 molecule at (x, y, À1 + z), so linking the dimers formed by molecules 1 and 3 into a C (Fig. 3) .
In the second of these interactions, atom C13 in the type 1 molecule at (x, y, z) acts as a donor to nitro atom O52 in the type 3 molecule at (1 À x, Ày, 1 À z), thereby generating a centrosymmetric four-molecule aggregate centred at ( 2 ) (n = zero or integer) (Fig. 3) .
There are thus chains of type 2 molecules running along ( 1 2 , 1 2 , z), and chains containing type 1 and type 3 molecules running along ( 1 2 , 0, z). Two further CÐHÁ Á ÁO hydrogen bonds suf®ce to link these two types of chain into a single framework. Atom C16 in the type 1 molecule at (x, y, z), which lies in the chain along ( 1 2 , 0, z), acts as a hydrogen-bond donor to nitro atom O32 in the type 2 molecule at (À1 + x, y, À1 + z), which forms part of the chain along (À 1 2 , 1 2 , z). Finally, atom C52 in the type 3 molecule at (x, y, z) acts as a donor to nitro atom O31 in the type 2 molecule at (1 À x, 1 À y, 2 À z), which lies in the chain along ( 1 2 , 1 2 , z). Propagation of these two hydrogen bonds by translation and inversion links all of the [001] chain, and the three remaining hydrogen bonds simply reinforce the resulting framework.
The pattern of the CÐHÁ Á ÁO hydrogen bonds is itself suf®cient to preclude any possible additional symmetry; for example, the nitro O atoms in the type 1 molecule, O11 and O12, do not act as hydrogen-bond acceptors, while both of the O atoms in the type 3 molecule, O51 and O52, are acceptors of CÐHÁ Á ÁO hydrogen bonds.
In addition to the hydrogen bonds, there is a short dipolar interaction involving the type 3 molecules only. The C61ÐO3 bonds in the molecules at (x, y, z) and (Àx, Ày, 1 À z) are antiparallel; the corresponding OÁ Á ÁC vii and OÁ Á ÁO vii distances [symmetry code: (vii) Àx, Ày, 1 À z] are 2.978 (4) and 2.758 (3) A Ê , respectively, and the CÐOÁ Á ÁC vii angle is 112.7 (2) . In this respect, this interaction is reminiscent of the type II interaction between antiparallel pairs of carbonyl groups (Allen et al., 1998) .
Experimental
A sample of (I) was prepared by the Ullmann reaction of 2-chlorobenzoic acid with 4-nitrophenol, according to the procedure published by Thomson & Wylie (1966) . Crystals suitable for single- 
Crystals of (I) are triclinic; space group P1 was selected and con®rmed by the subsequent structure analysis. All H atoms were located from difference maps and then treated as riding atoms, with CÐH distances of 0.95 A Ê and OÐH distances of 0.84 A Ê , and with U iso (H) values of 1.2U eq (C) or 1.5U eq (O). All H atoms were fully ordered. Examination of the re®ned structure using ADDSYM in PLATON (Spek, 2003) revealed no possible additional symmetry. The quality of the crystals obtained was always poor and this fact may underlie both the low proportion (35%) of the re¯ections labelled observed', even at 120 (2) K, and the fairly high merging index (0.12).
Data collection: KappaCCD Server Software (Nonius, 1997); cell re®nement: DENZO±SMN (Otwinowski & Minor, 1997) ; data reduction: DENZO±SMN; program(s) used to solve structure: OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: OSCAIL and SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999) .
X-ray data were collected at the EPSRC X-ray Crystallographic Service, University of Southampton, England; the authors thank the staff for all their help and advice. JNL thanks NCR Self-Service, Dundee, for grants that have provided computing facilities for this work. JLW thanks CNPq and FAPERJ for ®nancial support.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: SK1719). Services for accessing these data are described at the back of the journal. organic compounds 
170.8 (3) Table 2 Hydrogen-bonding geometry (A Ê , ).
Cg1 is the centroid of the C61±C66 ring in the type 3 molecule; soft hydrogen bonds are listed in the order in which they are discussed in the Comment section. 
sup-1 PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999) .
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